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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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constitute

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

s drawn to the possibility that some of the elements of this document may,be the subjeq
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see the follow
Liso.org/iso/foreword.html.
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hent was prepared by Technical Committee [SO/TC 130, Graphic technology.
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Introduction

The ISO 17972 series defines methods for the use of CxF3 to exchange measurement data and associated
metadata within the graphic arts industry and for the exchange of these files between graphic arts users.
It is a multipart document where each part is intended to address different workflow requirements.
The goal throughout the ISO 17972 series has been to maintain the degree of flexibility required while
minimizing the uncertainty of the data exchanged.

ISO 17972-1 defines the use of the publicly available Color Exchange Format, version 3 (CxF3), for

pre

press data exchange and verification.

ISO
targ

Thi
doc
dat
infg
dat
ISO

17972-2 defines the use of a CustomResource within the CxF/X structure for the creation
ret data.

5 document covers the use of CxF3 when exchanging data from ISO 12642-1,and’ISO 12
ument is not designed to replace ISO 12642-2 but to define an updated and“verifiable
h exchange using CxF3, acting as a supplement to ISO 12642-2:2006, 4.3 and’4.4 and the i
rmation provided on layout of the targets. This document also provides.a framework fo
h and additional definitions that define the layout information of the'target that is not def
12642 series. Provision has been made to extend the format beyond the ISO 12642 ser

including those that have non-CMYK input values.

Out
exc
dev]
of 6
doc
Wit
ven
the

The

put target data and the resultant measure of the printed target are some of the most
nanged data in graphic arts and are used for calibration afid characterization of all types
ices. Traditionally, data has been provided in ACSII format using a keyword file. The dire
xisting data to the updated CxF/X encoding was one of the primary concerns in w
ument. In addition, there have been a number ofproprietary vendor-specific formats for

dors. X-Rite Inc., the original creator of the.€xF file format claims no intellectual proper
materials used in this document.

following files are covered in this document and are included as electronic inserts:
CxF3_Core.xsd;

CxF3_Schema_Diagram.pdf;

Example Chart 400 Ratches 17972-3.cxf;

Printer target CxE/X-3.cxf;

Printer target €xF/X-3.txt.

of scanner

h42-2. This
method of
hformative
" reporting
ined in the
es targets,

commonly
of printing
Ct mapping
riting this
these files.

h the introduction of this document, it is hoped that a common format can be implemented across

'y rights to
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INTERNATIONAL STANDARD

ISO 17972-3:2017(E)

Graphic technology — Colour data exchange format
(CxF/X) —

Part 3:
Output target data (CxF/X-3)

Thi
relg
intd
the
the
tha

Thd

For

ISO

NOT

usedl in References [2], [3],[4] and [8]. A specific example is the word “color” instead of “colour”.

3.1
Col
infg
illuj
objd

[SO

Scope

ting output targets for printers of all types (and the associated metadata fiecéssary for

CXF framework to define a minimum set of data for exchange and identify the data as b
[SO 12642 series. If this same framework is used for another defined)target, provision
use as well.

Normative references

re are no normative references in this document.

Terms and definitions
the purposes of this document, the followingterms and definitions apply.
and [EC maintain terminological databases for use in standardization at the following adg

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platforin: available at http://www.iso.org/obp

E The spelling of terimsand elements taken from Color Exchange Format v3.0 is not altere

prSpecification
rmation abqgut the ColorValue (3.2), including its source (measurement speq

cts (3.5):(Size, quantity, finish, etc.)

URCE: Color Exchange Format v3.0]

3.2

ColorValue
one of several defined colour space types that can hold values and associated information related to
that specific type of device-independent colour space

[SOURCE: Color Exchange Format v3.0]

3.3

CustomResources
“extensible” part of CxF3 (3.7)

5 document defines an exchange format for target input values, colour and,process control data

its proper

rpretation) in electronic form. This document includes the use of a CustomResource elenpent within

ing part of
s made for

dresses:

d from that

ifications),

minant/ebserver calculation method (tristimulus specifications) and physical attribytes of the

Note 1 to entry: Additional information is not included in the CxF3 Core about colour objects and the file itself
that is considered application-specific in nature and not generally of use to all other applications.
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[SOURCE: Color Exchange Format v3.0]

3.4

DeviceColorValue
one of several defined colour space types that can hold values and associated information related to
that specific type of device-dependent colour space

[SOURCE: Color Exchange Format v3.0]

3.5
object

specific “cd

3.6
CxF/X
CxF3 (3.7)

3.7
CxF3
exchange ff

3.8
resources

Iour item thatlis being described

file which also conforms to requirements defined in this document

brmat for colour and process control data defined in Color Exchange(Format v3.0

about each colour object that is of interest to all readers ofithe CxF file

informati(]:
Note 1 to enftry: This is also referred to as the “CxF3 Core”, defined by the.CxF3-Core namespace schema.

3.9
schema
XML (3.10)

document, conforming to the specifications e§tablished by the World Wide Web Consort

(W3C), that defines the structure of a class of XML do¢ttuments

3.10
XML
Extensible
set of rules

3.11
XSD

Markup Language
for encoding documents electronically

XML schema definition

definition {
shared vod

4 Symb
The follow

hat specifies how'toformally describe the elements in an XML (3.10) document that defi
abulary

ols and abbreviated terms

ng’documentation conventions are used.

um

1€ a

Names of XML elements are shown in bold type; Tor example, Resources.

Names of XML attributes are shown in italics; for example, SpotColorName.

XML XPaths are used to identify XML elements. For example, container/contained refers to an element
(contained) that is a child of another element (container).

Similarly, XML XPaths are used to refer to XML attributes. For example, element1/@Name refers to an
attribute (Name) of an element (element1).

© ISO 2017 - All rights reserved
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Requirements

General

This document primarily defines the use of CxF/X for the exchange of data for the ISO 12642 series.
While not explicitly stated in all parts, the elements of CxF/X and this document allow the use of CxF/X-3
for additional targets with any number of colorants.

5.2

General description of a CxF/X file for the ISO 12642 series data exchange

The
cre
(Cu
dat
req

If t
Intd

AC
hav

AC

hition and ownership, core colour information (the Resources) and any extended, i
stomResources). In this document, CustomResources is used to define the minimuny
h for the ISO 12642 series data exchange using CxF/X-3. Any CxF/X file shall'meet th
lirements.

The FileInformation. element of a CxF/X file shall include Creator, CreationDate and D¢

The Description element of a CxF/X file shall include “CxF/X” and the number of the
International Standard with which the CxF/X file complies.

rnational Standard in the Comment text.

e the extension “.CxF”.

kF/X file shall be structured as shown in Figure

standard Color Exchange Format as presented in ISO 17972-1 captures file information such as

nformation
h required
e following

escription.

applicable

ne file is to be used in support of an International Standatd, it shall include the nunpber of the

kF/X file shall validate against the CxF3 schema (see Aniitex B). In all cases, a CxF/X docunpent should

| CxF DJ@DE FileInformation

http://colorexchangeformat.com/CxF3-core

Resources

| CustomResources

Figure 1 — CxF/X schema top-level structure

bl

NO

used in References [2], [3], [4] and [8]. A specific example is the word “color” instead of “colour”.

5.3

Requirements of a CxF/X-3 file for the ISO 12642 series data exchange

oy 11 £ 11 1 il ol bl 1 bl - 1
L TTIC SPCIIITg U LTS d1IU TICIIICIILS LAdRCIT TTUIIT GWUIUT LACIAITEC TUT'I4dU VO.U 15 TIOU dILCT td from that

There are several data requirements stated in ISO 12642-1:2011, 4.3. Originators of targets are required
to provide:

— for all targets, batch-specific mean and standard deviation colorimetric data shall be available for

each patch in the form of XYZ tristimulous values to two decimal places;

calibrated targets shall supply the measured colorimetric data for all target patches.

© IS0 2017 - All rights reserved
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Table 1 lists the required elements for CxF/X data exchange of output target data. Annex A provides
a complete mapping of all keywords from ISO 28178 which is a superset of the keywords used in the
ISO 12642 series.

Table 1 — ISO 12642 series/CxF/X-3 required fields

ISO 12642 series | CxF/X
Required fields
Originator FileInformation/Creator
Descriptor FileInformation/Description
Created FileInformation/CreationDate
Instrumentation MeasurementSpec/Device.Model
Measuremgnt_Source MeasurementSpec/Device/Devicelllumination
Manufactufer FileInformation/Tag/@“Manufacturer”
Measuremgnt_Geometry MeasurementSpec/GeometryChoice
Filter MeasurementSpec/Device.DeviceFilter
Print_Condjitons FileInformation/Tag/@Print Cenditions
Sample badking MeasurementSpec/Backing
Input valups
CMYK_C (M, Y,K) ColorCMYK
Measured [values (XYZ, Lab Spectral); One is required
XYZ X (Y,Z ColorCIEXYZ
LAB_L (A,B ColorCIELab
SPECTRAL|NM (DEC,PCT) ReflectanceSpectrum...

54 Optlonal value fields for non-CMYK targets and transmissive targets

The elements shown in Table 2 from CxF/X-can be used to describe the input values of a target that is
not in the (MYK space. An example is provided in Annex C.

Table 2 — CxE/X-3 optional input device dependent values

CxF/X element Description

ColorCMYKPlusN Device-specific CMYK (plus additional colours) values; if no CMYK
values are used, ColorCustom should be used. If not all channels|of
CMYK are filled, relevant channel shall have Os entered as values.

ColorRGB Device-specific RGB values.

ColorCust¢m Device-specific custom colour values.

Measurerr1entSpec/ MeasurementType |Enumerated choice of spectral type or colorimetric values
(Spectral_Reflectance, Emissive, etc.).

5.5 Layoutreporting

Layouts of the normative patch sets are informative in ISO 12642-1 and ISO 12642-2. This can lead to
confusion when trying to verify the imaging of a target or how it should be measured. The values in
Table 3 form a custom resource which shall be included when target layout information is required in
addition to the input and measured values. By default, the patch sizes are assumed to be equal and the
order is always assumed to be filled in from left to right, top to bottom. In addition, the expectation is
that all rows have equal values of patches with the allowable exception of the last row.

4 © IS0 2017 - All rights reserved
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Table 3 — ISO CxF/X-3 Layout Custom Resource Required fields

CxF/X-3 element Description
DimensionUnit “mm” “inch”
NumberPatchColumns Number of columns on page
NumberPatchRows Number of patches rows per page
PageHeight Long dimension of page
NumberPatches Total number of patches
NumberPages Number of pages in the total chart
PageWidth Narrow dimension of page
PaperOrientation “Landscape”/“Portrait”
PatlchSizeHeightPercent Any expected scaling due to imaging
PatlchSizeHeightValue Input value of patch height
PatlchSizeWidthPercent Any expected scaling due to imaging
PatlchSizeWidthValue Input value of patch width
PrihtMarginBottom Bottom margin
PrihtMarginTop Top margin
PriptMarginRight Right margin
PrithMarginLeft Left margin

Chart Identifiers

Tit]eString

Chart name

PripterName Imaging.device name, manufacturer, model
PrihterType Description of imaging type: inkjet, flexo, offset, etc.
SuljstrateName Comrmercial name of substrate or descriptive name

© IS0 2017 - All rights reserved
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A.1 Ove

Annex A
(informative)

Color Exchange Format mapping to ISO 28178

VIEYAL
FEERA

ISO 28178
in both A{
originator
of header a
the actual
subsection

device, colprimetric (Lab, XYZ, etc.), densitometric, spectral, naming and other(information.

Table A.1
and maint
CustomRes
defined en

A.2 Fiel

s the standard text file format for exchanging colour measurement data. It providesmap
CII and XML. The widely-used ASCII text file consists of a Preamble section.'contai
nformation, keyword definitions, etc., followed by one or more data sections, each consis
nd data subsections. The BEGIN_DATA_FORMAT and END_DATA_FORMAT delimiters de
data types contained in Table A.1. The BEGIN_DATA and END_DATA delimiters mark
containing the actual colour information in tabular form. ISO 28178 text files can con

demonstrates that all significant data contained in a ISO 28178 file can be capty

!

ing
ing
[ing
fine
the
fain

red

hined in a CxF. This demonstration does not use a CustomResource in this case, blit a

ource could be used to make some of the application-sp€gific data more structured V
imerations and requirements.

( and element mapping

Table A.1 — Field and €lement mapping

vith

ISP 28178 | CxF3.0 Description

Required fields

Originator FileInformation/Creator Identifies the specific systqm,
organization or individual
that created the data file.

File descrigjtor FileInfermation/Description Describes the purpose or
contents of the data file.

Created FileInformation/CreationDate Indicates the creation date|of
the data file. The form for this
date is CCYY-MM-DDThh:nj-
m:ss[Z | £ hh:mm].

Number of fields Not required (inherent in XML structure) Number of fields (data formgat

identifiers) that are includeq
the data format definition t
follows.

| in
hat

Data format Not required (inherent in XML structure) Marks the beginning and end
of a data format definition.
END_DATA_FORMAT shall be
preceded by BEGIN_DATA_FOR-

MAT.

Number of repetitions or sets of|
data, i.e. the number of rows in
the data table. The associated
value is an integer.

Number of sets of data Not required (inherent in XML structure)

Data table Not required (inherent in XML structure) Marks the beginning and end of
a data table.
6 © IS0 2017 - All rights reserved
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1SO 28178

CxF 3.0

Description

Optional fields

Comment

FileInformation/Comments

Comments are ignored by
automated readers. Comments
indicate to users that the
information that follows is of
informative interest. Comments
need not be enclosed in quotes.

Comments may occur any-

where except within

a table.

Tarn

getType

FileInformation/Tag

Ins

[rumentation

MeasurementSpec/Device...

Used to report the s,
strumentation used|
ufacturer, model nu
serial number, etc.)
the data reported.

becific in-
(e.g. man-
mber and
Fo generate

hufacturer

MeasurementSpec/Device/Manufacturerer

Name of the device
turer

manufac-

Hel

MeasurementSpec/Device/Model

Both device model pumber and

revision may be red

orded here.

jal_Number

MeasurementSpec/Device/SerialNumber

Device serial numb

er

hsurement geometry

MeasurementSpec/GeometryChoice

The type of measuré
ther reflection or tr
should be indicated
details of the geomd
aperture size and sH

ment, ei-
nsmission,
along with
try and the
ape.

hsurement source

MeasurementSpec/Device/Devicelllumination

lllumination (e.g. in
daylight, colour tem
etc.) used during sp
measurement.

randescent,
perature,
betral

Filt

er

MeasurementSpec/Device/DeviceFilter

Identifies the use of]
filter(s) during mea
This is typically use
the use of filters sud
D65, Red, Green or i

physical
burement.
] to denote
h as none,
lue.

Pol

hrization

MeasurementSpec/Device/DevicePolarization

Identifies the use of|
cal polarization filt
measurement. Alloy

” o«

are “yes”, “none” or

a physi-
r during
ved values

”

‘na”.

ghting fingction

TristimulusSpec/Observer

Indicates such funct
the CIE standard ob
functions used in th

ions as:
Kerver
e calcula-

tion of various data

parame-

ters (Z°and 107); CIE standard
illuminant functions used in the
calculation of various data pa-
rameters (e.g. D50, D65, etc.);
density status response, etc.

Computational parameter

Tag [name]/@value

Parameter that is used in com-
puting a value from measured
data. Name is the name of the
calculation, parameter is the
name of the parameter used in
the calculation, and value is the
value of the parameter.

© IS0 2017 - All rights reserved
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Table A.1 (continued)

ISO 28178

CxF 3.0

Description

Sample backing

MeasurementSpec/Backing

Identifies the backing mate-
rial used behind the sample
during measurement. Allowed
values are “black”, “white”,
“self” or “na”.

Manufacturer

FileInformation/Tag/@ “Manufacturer”

Indicates the manufacturer of
the sample from which the data
was measured.

Material

FileInformation/Tag/@“Material”

Identifies the material or
substrate on which the-targgt
was produced, using a,code
identifying the material.

Target type

(“28178_TargetType”)

Identifies the'type of target
being measured, e.g. IT8.7/1
IT8.7/3, user-defined, etc.

Colorant(s)

DeviceColorValues/ColorRecipe

Identifies the colorant(s) us¢d
imcréating the target.

Production|date

FileInformation/Tag/@ “Prod_Date”

Identifies year and month of
production of the target in the

form yyyy:mm.

Print conditions

FileInformation/Tag/@Print Conditions

Used to define the characteis-
tics of the printed sheet being
reported. Where standard

conditions have been define
(e.g. SWOP at nominal) nam
conditions may suffice. Other-
wise, detailed information shall
be provided.

R
QU

Serial number Object/Id Uniquely identifies physical
samples.

Process colpur Object/ObjectType and Uniquely identifies colour and

identificatipn ColorValdelype/Name sequence associated Wlth the
numerical values assigned t§
each process colour set.

Spot colour]identification Object/ObjectType and Uniquely identifies colour agso-
ciated with the numerical vqlue

ColorValueType/Name

assigned to each spot colour
(or line colour).

Copyright

FileInformation.Tag/@Name = "Copyright”s

Identifies any specific copy-
right information associated
with the file.

User-defing¢d-tags and

Supplied by use of a Custom Resource

Declares a user-defined tag

keywords

or keyword. TRis is primarily
intended for vendor-specific in-
formation, but can also be used
as a mechanism to add new
keywords in the future without
breaking automated readers in
existence prior to tag/keyword
revision.

Data table fields

Table descriptor

Not required (inherent in XML structure)

Describes the purpose or con-
tents of a data table.

Table name Not required (inherent in XML structure) Provides a short name for a
data table.
8 © IS0 2017 - All rights reserved
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1SO 28178

| CxF 3.0

Description

Defined data format identifiers

SAMPLE_ID Object/Id Sample identifier as defined in
[SO 12642-1 or ISO 12642-2.

SAMPLE_NO Not Required (inherent in XML structure) Sample sequential number as-
signed based on read order or
other user defined criteria.

STRING Labels not required — XML elements used are Identifies label, or other

already named.

non-machine readable value.
Value shall begin_and end with
a ” symbol.

CMNK_C (M,Y,K)

ColorCMYK

Componenit,of CMYH data ex-
pressed\as a percengage.

PCin_n

DeviceColorValues/CMYK
or

DeviceColorValues/CMYKPIusN

Dataassociated with the pro-
cess colour identified in tag/
keyword Process colour iden-
tification (1SO 28178:20009,
4.2.3.18), expressed as a
percentage. The vallie m rep-
resents the number pf colours
in the process colou} set. The
value n is used to identify

the individual coloul within
the process colour spt and

is assigned according to the
order of laydown (séquence of

printing).

SP(QT_n

DeviceColorValue/€olorRecipe

Data associated with the spot
colour n identified if tag/key-
word Spot colour identification
expressed as a percgntage,
where n is a numerifal value.

D_RED (GREEN,BLUE\VIS) |ColerDensity Colour filter density]

RGB_R (G,B) €olorRGB Component of RGB data ex-
pressed as a code vdlue in the
range 0-255.

SPHCTRAL_NM (DECGRCT) |ReflectanceSpectrum... Wavelength of meajurement
expressed in nanomgters.

XYY X (Y,Z) ColorCIEXYZ Component of tristifnulus data

XYY_Y (X,CARY) ColorCIExyY Component of chromaticity
data

LAB_L (A,B) ColorCIELab Component of CIELAB data

LL

LABFtEH

Palil | Val
CGUIUILUIT

Val . Vallaldnld
COTITpOTIeTIt Uf €IEE€H data

LAB_DE (DE94,CM(,2000)

LAB_DE (DE94, CM(, 2000)

AE using a different formula

MEAN_DE

Tag/Mean_DE

Mean AE x ab (LAB_DE) of
samples compared to batch
average.

STDDEV X (Y,Z)

Tag/STDDEV_X

Standard deviation of (tristim-
ulusdata X, Y, Z)

STDDEV_L (A,B)

Tag/STDDEV_L

Standard deviation of L*a*b*
data.

CHI_SQD_PAR

Tag/@name/@value

Average of the standard devia-
tions of L*, a* or b* data.

© IS0 2017 - All rights reserved
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Annex B
(informative)

CxF3 format

ral

B.1 Gen

To validatd
have acces
CxF3_Core

NOTE )i
dedicated X

B.2 Mod

It is impo
associated
interopera

a CxF file or validate a CustomResource that references the CxF3 schema, it is necessar
b to the CxF3 schema itself. The CxF3 schema is referred to in this document as ele’ctronia
xsd along with CxF3_Schema_Diagram.pdf.

iles with .xml, .xsd or .cxf extension can all be opened with a standard text editer, though use
ML tool may help with formatting and visual mapping tools.

lification of the CxF3 schema
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CustomResource. Arbitrary modification or additions to-the CxF3 core schema would af
bility of the file. Modification is the function of CustomResources.
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